Automated Detection of Trinucleotide Repeats in Fragile X Syndrome.
Background: The conventional method for diagnosis of fragile X syndrome has been amplification of the trinucleotide repeat region of the FMR-1 gene by polymerase chain reaction (PCR) and Southern blot analysis to detect full expansion and hypermethylation. "Stuttering" resulting from incomplete amplification is still observed in the PCR products despite the use of reagents that reduce the secondary structure of the GC-rich template. In addition, PCR products can be detected by autoradiography only after 1 to 2 days of exposure. By combination of a recently reported amplification protocol with fluorescence detection of PCR products in an automated DNA sequencer, the PCR protocol for amplification of trinucleotide repeats was simplified. This modified protocol is highly reproducible, more accurate, and less costly than the conventional protocol because of the elimination of radioisotopes from the PCR. Methods and Results: PCRs were conducted with betaine and Pfu DNA polymerase. This improved PCR protocol allowed immediate detection of PCR products in agarose gels containing ethidium bromide. Stuttering was completely eliminated and fragments of up to 1kb ( approximately 250 repeats) were visible in agarose gels. PCR products were automatically detected by laser fluorescence in an automated DNA sequencer by inclusion of a fluorescently-labeled primer in the PCR reaction. A short electrophoresis run of 100 minutes in denaturing acrylamide gels was sufficient to give high resolution of fragments with higher accuracy and sensitivity than conventional detection by autoradiography. Conclusions: A simple, nonradioactive protocol that is more rapid and less expensive than the conventional PCR protocol for the detection of trinucleotide repeats has been developed. By use of this detection protocol, fragment sizes containing up to 100 repeats could be detected, alleles differing by one trinucleotide repeat were clearly resolved, and heterogeneous repeat patterns such as those present in mosaics could be discriminated. This protocol has been adapted to the amplification and detection of at least two other classes of trinucleotide repeats [(CAG)(n) and (CTG)(n)], suggesting that it may be a universal protocol for PCR amplification and detection of trinucleotide repeats.